form of psychological tests, or knowledge tests in personnel selection.
According to Brazilian Federal Constitution, selection processes for public office should happen based on written tests of knowledge and titles so as to guarantee the democratization of accessibility to these jobs. In this sense, the application of objective psychological and knowledge tests in public contests meets the underlying constitutional principles relating to the legality, impersonality, administrative morality and publicity (Brasil, 1998; . These resources are often used simultaneously in order to assess the cognitive capacity of candidates' for a certain job or position. However, greater importance is given to knowledge tests and it is assumed that good performance in these tests is related to applicants with greatest potential to carry out tasks at work (Queiroga, 2009 ).
Studies reported in literature identified a direct association between intelligence and occupational performance (Bertua, Anderson & Salgado, 2005; Kuncel, et al., 2004; Mount, Barrick & Strauss, 1999; Hough & Oswald, 2000; Robertson & Smith, 2001; Smith, 1994) as well as between performance at training programs (Schmidt & Hunter, 1998; I.E Hunter & R.F. Hunter, 1984) . Salgado, Anderson, Moscoso, Bertua and De Fruyt (2003) conducted a meta-analytical study based on the results of an European sample of professionals in several areas in order to verify the predictive validity of general cognitive abilities and specific cognitive abilities (verbal, logical, special-mechanical, perceptual and memory) in relation to performance. General mental ability were an excellent predictor of performance at work ( rcorrected = 0.62), as well as the specific ability of memory ( rcorrected = 0.56). Other abilities can also be considered as adequate predictors, for example: logical ( rcorrected = 0.52), perception ( rcorrected = 0.52) and special-mechanical ( rcorrected = 0.51). The only exception was verbal abilities, which showed a lower association with performance ( rcorrected = 0.35). The authors demonstrated two hypotheses to explain the low validity coefficient of verbal score in relation to the other abilities: a) existence of moderating variables and b) differences in the linguistic complexity according to the language in each country.
Results of meta-analytical research of Schmidt and Hunter (1998) indicated general intelligence factor (G) as the best-isolated predictor of training performance ( rcorrected = 0.56) and job performance for individuals with no previous experience ( rcorrected = 0.51), despite the moderate magnitude validity coefficients (Tabachnick & Fidell, 2001) . When intelligence was combined with other measures of individual characteristics such as integrity, the predictive validity coefficient of performance in the task became higher ( rcorrected = 0.65). Schmidt and Hunter (2004) gathered several studies that reinforce the finding made by them in meta-analytical research from 1998. Results emphasize the g factor is the central construct in the job world. In a broader context, the general cognitive ability has been the best predictor of occupational level, training and job performances, when it compared to the predictive power of personality traits and specific cognitive abilities.
From sectional and longitudinal studies, the authors found that, despite some personality traits, in particular the conscientiousness factor of Big Five Model, also being significant predictors of occupational level, the individual could still achieve the career of his choice. The magnitude of this association tends to be small when compared to that observed between the g factor and occupational level.
Another issue discussed by the authors was the relevance of specific skills theory, which proposes that performance in different jobs require different cognitive abilities. Evidences carried out in ten years prior to the study developed by Schmidt and Hunter (2004) did not corroborate this hypothesis. The results showed that the measurements of specific skills produce a small increase in the coefficient of validity calculated from the g measured, which can be explained by the fact that the tests of specific abilities evaluate, simultaneously, two different factors (general and specific). G remained as the responsible for job performance. Kuncel et al. (2004) explain G is an important predictor of job performance is because its relation to the acquisition of declarative knowledge (learning of facts, rules, principles and procedures) and procedural knowledge (knowing what and how to do in order to complete a task). Therefore, the g factor is directly associated with the ability to learn occupational function (Smith, 1994; Schmidt & Hunter, 2004) . In this sense, since G factor directly related to learning, one may conclude that a smarter individual tends to learn occupational functions more easily. Consequently, the individual will show a higher occupational performance in a shorter period of time when his performance is compared to an individual whose cognitive ability is similar or lower than the reference population's (Tracey, Sturman & Tews, 2007) .
Based on meta-analytical study conducted by Dye, Reck and McDaniel (1993) , the predictive capacity of knowledge tests could be verified in relation to training and job performances (n=363,528 individuals). The construct "knowledge" was understood as a set of facts, principles, concepts and other information relevant to job performance. The authors also considered two variables as moderating this relationship, namely, task similarity and task complexity. Corrected validity coefficients were 0.45 considering job performance and 0.47 for training performance. Moreover, it was observed that, more similarity between knowledge tests and job performance, the greater predictive power of the instrument used in the selection. Regarding task complexity, the best prediction rates were observed when performance was evaluated in more complex activities.
Queiroga (2009) examined to what degree job performance could predict the knowledge tests scores used at personnel selection. Job performance was measured by self-assessment as well as by their supervisors' performance rating. The sample consisted of 447 employees from two organizations (financial sector and energy sector). The positions required high school and university education levels and the tests were composed of items based on technical proficiency and general knowledge (for example, Portuguese). Correlation analysis indicated that the grades were associated with the results of self-report rating in one of organizations (correlation coefficient varied between 0.15 and 0.18; p<0.001). The magnitude of the correlation was low. The hypothesis proposed to explain this result was the following: when there is higher convergence between the contents of the knowledge tests and the work activities so higher correlation could be observed between these variables. Furthermore, the author warned about the relevance of the use of general knowledge tests, since they could show no relation to the candidate's performance.
The present study was based on literature reported here, which emphases the importance to measure general cognitive ability in order to predict job performance. This literature indicates the use of knowledge and psychological tests to assess cognitive ability of candidates in the Brazilian context nowadays. In national literature, there are few studies conducted on the predictive validity of cognitive tests in personnel selection (Vasconcelos, 2010) . In this sense, the objective of present study was to investigate the associations among intelligent test, knowledge grade and performance at a training program in a public state company. The main hypothesis was that cognitive abilities, as measured by an intelligence test and academic knowledge grade, would be predictors of training performance. Given the specificity of the organization studied, the grades of theoretical and practical subjects were used as training criterion performance.
Method
The study was developed from an exploratory associative research design. Furthermore, it can be classified as retrospective and a case study (Cozby, 2003) , since associations were investigated between data collected from admission tests and information related to training performance in a single public state organization. The study was approved by the Research Ethics Committee of Universidade Federal de Minas Gerais.
Participants
Eighty three individuals participated in present study and they were admitted in a public assessment to compose the staff of a state public organization. The mean age was of 22.01 (Standard Deviation=2.99), 81.9% were male, 91.6% were single, and 98.8% had a high school degree. Instruments a) Academic knowledge test: this test was announced in the edict of the public contest for a specific personnel selection. It was based on high school contents and it had eliminatory and classificatory power. It is composed by 50 questions and evaluated knowledge in the following areas: Portuguese, Brazilian Literature, Mathematics, Geography, History, Human Rights, Chemistry, Biology, Physics and Foreign Language (English or Spanish). The maximum score of the test was 100 points (official documents of the organization).
b) G-36 -Non-verbal intelligence test:
psychological test developed by Boccalandro (2003) to be used at Brazilian context, particularly in the personnel selection. It is based on Spearman's theory to assess non-verbal general intelligence. It is composed by 36 items and may be applied without a time limit. The total score corresponds to the sum of correct answers in the test -maximum score being 36. In technical manual, instructions for application, correction and data interpretation are showed, as well as studies that indicated psychometric characteristics for the objectives proposed (Boccalandro, 2003) . Concurrent validity in relation to the Dominos' test scores indicated a favorable result based on coefficient of 0.84 between the two instruments. The accuracy was calculated by the method of the two halves in relation to which a significant correlation between even items and odd items (r=0.82). Finally, the discriminative items capacity was studied by the bisserial-point correlation coefficient and it resulted in the rejection of four items. Consequently, the original test was reduced to 36 questions. Validity and reliability were kept in the final format of the test. New psychometric studies were conducted in 2001 and 2003 in order to update the norms (Boccalandro, 2003) . c) Training performance measures: training program is composed of 23 training subjects (instrumental and professional) (official documents of the organization). The names of the subjects are not mentioned here in order to maintain the confidentiality of the participating organization.
Procedures
Data was obtained from documental analysis including research in digital and physical files of the organization. Descriptive statistical analysis was conducted in order to describe the sample and the variables of the study. Moreover, Pearson correlation analysis and simple linear regression were done to investigate the associations between the predictive measures (G-36 score and academic knowledge grade) and the mean grades from theoretical and practical subjects' training (dependent variables). Before the analysis, the grades at training program were grouped in two categories according to the predominant program contents: a) predominantly theoretical subjects and b) predominantly practical subjects. After grouping, the mean grade was calculated. A level of significance of 5% was adopted for data analysis.
Results
Descriptive statistics for the G-36 score regarding the grades in the general knowledge test and in the training program are showed in Table 1 . Coefficients of skewness and kurtosis indicated that variables tend to normal distribution (Tabachnick & Fidel, 2001) . Table 2 shows the Pearson correlation coefficients among variables analyzed in present study. Raw scores of participants' in G-36 showed significant correlations (0.48 and 0.43) with the mean grades in the theoretical and practical subjects respectively. Such correlations were positive and moderate. However, no significant correlation between academic knowledge test and the mean grade in theoretical and practical subjects were found (r=-0.12 and -0.12; p=0.30). Moreover, the correlation between the grade in academic knowledge test and the non-verbal In order to better understand the significant associations, simple linear regression models were adjusted to mean grades in training theoretical and practical subjects and to total score in G-36. The main results of the first model are showed in Table 3 .
The model showed the following equation of regression for the dependent variable Theoretical Subjects Mean: γ=6.52+0.06G-36, the model being (F=22.58; p<0.001). R 2 (0.23) indicated score in the general intelligence test explains 23% of the variation in performance in grade in theoretical subjects. Results of the second regression model are showed in Table 4 .
Mean grade in practical training subjects were used as a dependent variable in the regression model and the following equation of regression was obtained: γ=7.59+0.04G-36, the model being (F=19.39; p<0.001). R 2 (0.18) indicated that the independent variable, score in the general intelligence test, explains 18% of the variation in performance in the grades of the practical subjects.
Discussion
Results indicated that individuals with higher general cognitive ability had higher scores in training measures. Linear regression analysis partially confirmed this association. G-36 score explained 23% of the variance in theoretical subject grade and 18% of practical subject. It was observed, therefore, a difference between results according to the contents of the subjects. A possible explanation is that other individual variables contribute to the explanation of most of the variation of grades in practical training, for example, psychomotor variables, which were not evaluated in this study.
In general, results corroborate several researches in the field that general intelligence test is a good predictors of individuals' learning measures (Schmidt, 2002; Outtz, 2002; Schimdt & Hunter, 1998; Tracey, Sturman & Tews, 2007) . It can be observed, however, that results obtained by Schimdt and Hunter (1998) indicate that 31% of the variance of performance at a training program was explained by general cognitive ability, a higher value than the one obtained in present study. A hypothesis to clarify this difference was the low variability of scores in G-36 in this study, which may indicate that items could be relatively easy for most candidates approved in the first phase of personnel selection process. Low variability impairs the subsequent association with performance grades obtained in training program that also indicated restricted amplitude.
Academic knowledge score, however, did not show any association with the theoretical subjects. This result was differently from what has been expected and could suggest that the score in the general knowledge test was not a valid predictive variable of training performance in this study. However, intelligence assessed by psychological tests has offered more useful information about training performance. A plausible explanation for the lack of association between academic knowledge test, G-36 score and performance at a training program may be the fact that the evidence of academic achievement, as formulated, assesses content that was not related to general ability of problem solving or to relevant aspects of the training content for the occupational function. It could be inferred that cognitive demands required for solving questions and the contents of t academic knowledge test based on the contents taught in high school were not related to relevant aspects of performance in the theoretical subjects of training program.
Together with the evidences showed by Queiroga (2009), our results suggest that the use of general knowledge tests may not useful to purpose of helping the selection of candidates that could have higher performances in-work and training program. As recommend by Dye, Reck and McDaniel (1993) and Queiroga (2009) , knowledge tests based on contents specifically related to the job could be more pertinent in personnel selection.
Final Considerations
Results achieved in the present study, although limited to a single public state organization, are consistent with the literature reported. Individual characteristics contribute in understanding one's performance at job context. In particular, results emphasized the importance to choose adequate predictive and criterion measures for assessing job performance. Evidence accumulated over decades emphasizes intelligence assessment relevance as an important psychological predictive variable of job performance (Bertua et al., 2005; Hough & Oswald, 2000; Kuncel et al., 2004; Mount et al., 1999; Robertson & Smith, 2001; Schmidt & Hunter, 1998; Smith, 1994) . The results reported here also reinforced such finding. However, a question is raised when one considers which measure of intelligence to use. It was found that the psychological test chosen by the organization could not has been the most suitable for its intended purpose, because of low variability of candidates performance in present study. This finding confirmed the importance of developing local systematic studies to identify satisfactory predictive measures that are more suitable for the specific organizational context (American Psychological Association, 1999) .
Discussions about the convergence between the contents of the academic knowledge test and job performance suggest the use of strict procedures in defining the content of tests, otherwise the results obtained may be arbitrary and unhelpful for making decision in personnel selection. For such, it is recommended that academic knowledge tests used in the context of personnel selection be developed and analyzed in the same way as psychological tests and educational tests. For example, similar as Ministry of Education and Culture evaluates high school and university learning (Exame Nacional de Desempenho de Estudantes -ENEM and Exame Nacional de Ensino Médio -ENAD). Psychometric techniques available could identify which items have greater predictive power in relation to the expected performance, for example, in training program. Use of validity knowledge tests could contribute to more efficient decision making in the selection process, which could increase the chances of success in choosing the best candidates.
Another aspect to be considered refers to investigate the supervisors' ratings that could influence in the relationship between knowledge tests grades and training performance. Literature indicates that subjective aspects may influence the rates instructors give their students (Hogan, 2006) . Considering that, it is suggested that tests could be developed by an independent commission and based on content and criteria defined in consensus with the instructors. This strategy is widely used in other organizations and allows instructors to focus their attention on the training, since they are evaluated by others, which prevents that subjective and relational aspects interfere in the evaluation process. The instructors are also challenged because they must propose incisive assessment with the content in order to avoid contradictory actions of the ones being trained and to provide useful information to organization. This research reported a specific personnel selection and allowed us to point directions for improving it to the organization. This study reinforces the recommendation about the importance of developing systematic investigations about psychometric qualities of predictive measures, as well as the job related criterion, considering the peculiarities of the contexts and purposes that justify its use. In a theoretical point of view, the results contribute to better understand specific constructs that are relevant in the organizational context, such as job performance and intelligence. The latter is the psychological construct more widely considered in the investigation of the personal characteristics that influence occupational performance.
